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POTENTIAL FOR LEAD POISONING DIE-OFFS AMONG WATERFOWL AT REND LAKE
William L. Anderson, Waterfowl Research Biologist
Abstract: Lead poisoning die-offs of waterfowl appear imminent at Rend Lake
because (1) the incidence of ingested shotgun pellets in gizzards of harvested
mallards is increasing (2.6% in 1979, 4.2% in 1980, 11.4% in 1981), (2) spent
pellets are abundant in the upper 2 inches of soil (average 37,900 per acre,
maximum 105,100), and (3) 450-600 Canada geese and mallards died of lead
%a0 poisoning in March 1981. The most feasible solution to the lead poisoning
c problem is the replacement of toxic lead shot with nontoxic (steel) shot for
( 3J2 waterfowl hunting. Short-term techniques recommended for alleviating lead
SI poisoning include cultivating hunting areas annually, breaking up old road
>.° beds and other hard-packed surfaces, and discouraging waterfowl from using
i 1 heavily-hunted areas.
The die-off that occurred among waterfowl at Rend Lake during March 1981
dramatically illustrates that lead poisoning can reach epidemic proportions
on almost any hunting area in Illinois. Searches made by D.D. Thornburg
(Illinois Department of Conservation) and an assistant by walking shorelines
on 4 March and via helicopter on 10 March resulted in finding 115 dead and 21
sick birds. Thornburg concluded that 450-600 waterfowl (350-500 Canada geese
and 100-150 mallards) were lost, and that most of the birds died along the
west side of the Casey Fork Subimpoundment. The birds had ingested lead
pellets while feeding in shallow-water areas in the subimpoundment.
The purposes of this study were (1) to determine the potential for
additional lead poisoning die-offs at Rend Lake, and (2) to develop management
recommendations to prevent such die-offs. The incidence of ingested shotgun
pellets in gizzards of waterfowl harvested at the lake and the abundance of
spent pellets in soil at hunted areas were determined.
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METHODS AND MATERIALS
Gizzards were collected from 193 mallards harvested at Rend Lake in 1979,
1980, and 1981, and from 88 Canada geese harvested in 1981. These gizzards
were examined for ingested shotgun pellets using the procedures described by
Anderson (1982). Briefly, grit from each gizzard was X-rayed and, if 1 or more
dense objects were detected, the sample was visually inspected to verify that
pellets were present. Once found, the pellets were identified as lead or
steel and as ingested or shot-in.
A total of 215 soil samples were collected between 27 April and 17 May
1982 from 4 areas (designated as Areas A, B, C, and D) located in or adjacent
to the Casey Fork Subimpoundment (Fig. 1). Coordinates for the sampling sites
were selected from a table of random numbers. Dimensions of the samples were
determined by pressing a 1-foot square frame, made of 1-inch angle iron, into
the soil. Depth of the samples was 1 inch at 50 non-flooded sites, all of
which occurred in Area A, and 2 inches at 165 sites that are flooded (408-
412 feet elevation) during the hunting season. Each sample was placed in a
heavy-duty plastic bag for storage and transport. The samples were reduced
to small rocks or grit, shotgun pellets, and other relatively coarse material
by a combination of washing with a pressurized stream of water and screening
with a 1.27-mm mesh sieve. The materials so;retained were allowed to air dry
and were then transferred to 8- x 10-in plastic bags. Shotgun pellets in the
samples were first detected by fluoroscopy and then verified by visual
examination. The size, whether lead or steel, degree of deformation, and
other characteristics of each pellet were carefully noted.
Area A, more commonly known as Whistling Wings, is a 41-acre field
located immediately north of the subimpoundment's dam and the waterfowl refuge
(Fig. 1). It is essentially a "firing line" and is heavily utilized by goose
hunters. The hunters must stay within 10 feet of stakes, of which there are
9, positioned 100 yards apart in an east-west direction. A maximum of 3
hunters is allowed at each stake. In 1980, the field was disked and planted
to corn; in 1981, it was disked and planted to milo. The eastern portion of
the field is flooded during the hunting season.
Area B, consisting of 61 acres located directly east of Area A (Fig. 1),
is also heavily hunted. In 1980, it was disked and planted to a mixture of
buckwheat and Japanese millet plus occasional strips (8 rows) of corn. The
area was fallowed in 1981. Areas C and D, which do not receive as much hunting
pressure as the other 2 areas, were disked in both 1980 and 1981. Area C
(73 acres) was planted to corn (higher elevations) and a mixture of buckwheat
and Japanese millet (lower elevations) in 1980; it was planted to buckwheat
and Japanese millet in 1981. Area D (98 acres), sometimes called the Silo
Field, was planted to corn in 1980 and to milo in 1981. Virtually all of
Areas B, C, and D are flooded during the hunting season.
FINDINGS
Incidence of Ingested Pellest
The overall incidence of ingested shotgun pellets in 193 mallard gizzards collect-
ed at Rend Lake (from 1979-81) was 5.2% (Table 1). This percentage is in excess of
the 5.0% action level for declaring that an area has a lead poisoning problem and
recommending nontoxic (steel) shot for waterfowl hunting. More importantly, the
incidence increased from 2.6% in 1979 and 4.2% in 1980, to 11.4" in 1981. Of
the 10 mallard gizzards in which ingested pellets were found, 9 contained lead
pellets and 1 contained steel pellets.
None of the 88 gizzards from Canada geese harvested at Rend Lake during
the 1981 hunting season contained ingested shotgun pellets. Unlike mallards,
geese apparently were not feeding in heavily-hunted (and probably flooded)
areas at the time the gizzards were collected.
Spent Pelrets in Soil
A total of 186 spent shotgun pellets (165 lead and 21 steel) and 1 lead
.22 rifle bullet were found in the soil samples collected in the Casey Fork
Subimpoundment (Table 2). This equates to 37,900 pellets per acre or an
average of 1 pellet for every 1.15 square feet of soil in the study areas.
Spent pellets were most abundant (75,800 per acre) in Area B, where the soil
was not disked or otherwise cultivated in 1981. An abundance of pellets
(36,900 per acre) was also associated with the "firing line" situation in
Area A. In the less heavily hunted Areas C and D, pellets occurred at rates
of 17,400 and 21,800 per acre, respectively.
One sample in Area B was taken on an old road and contained 7 pellets.
The sample also contained a large volume of cinders, which was the material
used to form the road bed. The compacted cinders apparently formed a barrier
that effectively prevented the pellets from sinking deeper into the soil.
When considered relative to elevation, spent pellets appeared to be more
abundant in soil flooded with shallow water (<2 feet) than in soil flooded with
deeper water (2-4 feet) or in soil not flooded (Table 2). There were 48,600
33,100, and 32,200 pellets per acre at elevations of 410-412, 408-410, and
412-416 feet, respectively. Soil associated with shallow water in Area B
contained an alarming 105,100 pellets per acre.
Bellrose (1959:251) summarized data on abundance of spent pellets in
soil on 24 areas located in 7 states and provinces. Abundance ranged from 0
to 118,048 per acre; the median was 20,255. Although there is no definitive
rule for the number of pellets that must be present to constitute a lead
poisoning hazard to waterfowl, the threshold appears to be about 20,000 per
acre or approximately 1 pellet for every 2 square feet of soil. At such
levels, mallards and other waterfowl that will dig several inches into soil
for food would be expected to ingest spent pellets at relatively high rates.
The die-off of 3,500 Canada geese at Horseshoe Lake (Alexander County) and
Union County public hunting areas in January-February 1977 (Anderson and
Sanderson 1979:213) occurred in the presence of 17,424 and 44,431 spent
pellets per acre, respectively (Esslinger 1979:16-17).
Of the lead pellets found in the Casey Fork Subimpoundment, 38.5% were
size BB or #2, 54.8% were #4, #5, or #6, and 6.5% were #7-1/2, #8, or #9.
For the steel pellets, 55.0% were BB or #1 and 45.0% were #2 or #4. Most
of the steel pellets were in advanced stages of corrosion.
DISCUSSION
There is little doubt that the potential for lead poisoning die-offs has
reached a critically high level at Rend Lake and that the situation is becoming
more acute each year. These conclusions are based on the following facts:
(1) the incidence of ingested shotgun pellets in mallards is increasing
annually and currently exceeds the 5.0% action level for declaring that an
area has a lead poisoning problem, (2) spent pellets are abundant in soil and
available to waterfowl, especially in heavily-hunted and shallowly-flooded
areas, and (3) a die-off of 450-600 waterfowl has already occurred. Unless
6corrective measures are taken immediately, lead poisoning will become epidemic
again at Rend Lake. The resulting die-offs will most likely take place during
the winter months and will be associated with mild weather that allows water-
fowl to feed in shallow water.
The most feasible solution to the lead poisoning problem at Rend Lake
is to discontinue the use of toxic lead shot on the area. Therefore, it is
recommended that nontoxic (steel) shot be required for all waterfowl hunting
on the public hunting area beginning with the 1982 season or as soon thereafter
as is administratively possible.
In addition, there are several management techniques that will help to
alleviate lead poisoning at Rend Lake on a short-term basis. First, to
encourage spent pellets to settle deeper into the soil, as much of the public
hunting area as possible, and especially the heavily hunted portions, should
be plowed, disked, or otherwise cultivated annually for the next several years.
Second, to eliminate hard layers that hold spent pellets near the soil
surface, old road beds and any other areas covered by compacted materials
should be broken up with plows or other heavy equipment. Third, if the use
of lead shot is not restricted in 1982, waterfowl should be discouraged from
using Area A (Whistling Wings), Area B, and other heavily-hunted areas
following closure of the hunting season. Manipulation of water level would
not reduce lead poisoning at Rend Lake because spent pellets are abundant in
both shallow- and deep-water areas.
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Table 1. Incidence of
pellets in gizzards of
Canada geese harvested
1979, 1980, and 1981.
ingested shotgun
mallards and
at Rend Lake in
Pellets
Year n Number Percent
MALLARDS
1979
1980
1981
All years
77
72
44
193
2.6
4.2
11.4
5.2
CANADA GEESE
1981 88 0.0
aNine contained lead pellets and
1 contained steel pellets.
Table 2. Abundance of
Subimpoundment at Rend
spent shotgun pellets in soil in the Casey Fork
Lake, Illinois, 27 April-17 May 1982.
Pellets Management Practices
Elevation
Locationa in Feet n Number Per Acre 1980 1981
50 37 32,200 Disked; planted
to corn.
15
65
18
55
Disked; planted
to milo.
52,300
36,900
17 41 105,100 Disked; planted
to buckwheat,
33 46 60,700 Japanese millet& strips of corn.
50 87
Fal low.
75,800
13 9 30,200 Disked; planted
to buckwheat,
37 11 13000 Japanese millet37 11 corn.& r .
50 20 17,400
24 9 16,300 Disked; planted
to corn.
Disked; planted
to buckwheat &
Japanese millet.
Disked; planted
to milo.
408-410 26 16
Totals 50 25
50 37 32,200
69 77 48,600
96 73
Totals 215 187 d
33,100
37,900
aSee Fig. 1.
Each sample was
(<412 feet elevation)
1-foot
deep.
square and 1 inch (>412 feet elevation) or 2 inches
cThe 412-foot level is the maximum level to which water can be held in the
sub impoundment.
Includes 21 steel pellets, 165 lead pellets, and I lead .22 rifle bullet.
Area A
Area B
412-416
410-412C
Totals
410-412
408-410
Totals
Area C
Area D
410-412
408-410
Totals
410-412
ALL AREAS
26,800
21,800
412-416
410-412
408-410
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Figure 1. Locations of areas (designated as Areas A, B, C, and D) where
soil samples were taken to determine abundance of spent shotgun
shell pellets in the Casey Fork Subimpoundment at Rend Lake, Illinois,
27 April-17 May 1982.
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